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DETAILED ACTION 



Election/Restrictions 



Restriction to one of the following inventions is required under 35 U.S.C. 121: 
L Claims 1-12, drawn to an integrated circuit, classified in class 257, 
subclass 265. 

II. Claims 13-29, drawn to a method of forming an integrated circuit, 
classified in class 438, subclass 199. 
The inventions are distinct, each from the other because of the following reasons: 

Inventions II and I are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1) the process as claimed can be 
practiced by another materially different apparatus or by hand, or (2) the apparatus as 
claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the product can be formed by materially different process, for 
example forming a silicon germanium by implant and sputter deposition. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

During a telephone conversation with Daniel Schnurmann on 6/29/04 a 
provisional election was made with traverse to prosecute the invention of Group I, claims 
1-12. Affirmation of this election must be made by applicant in replying to this Office 
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action. Claims 13-29 are withdrawn from further consideration by the examiner, 37 
CFR 1. 142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by a 
request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 . 17(i). 

Oath/Declaration 

Oath/Declaration filed on 9/25/03 has been considered. 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 35 1 (a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

Claims 1-6, 8-1 1 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Xiang et al. (U.S. Patent No. 6,703,648). 

Referring to figures 3a-3i, Xiang et al. a teaches an integrated circuit having 
complementary metal oxide semiconductor (CMOS) transistors including a p-type field 
effect transistor (PFET) (see col. 7, lines 20-24) and an n-type field effect transistor 
(NFET) (see col. 7, lines 20-24) wherein a first strain is applied to the channel region of 
the PFET but not the NFET (see col. 7, lines 20-24), via a semiconductor layer disposed 
in source and drain regions of the PFET (see col. 3, lines 13-43) and not the NFET (see 
col. 7, lines 20-24), the semiconductor layer being lattice-mismatched to a single-crystal 
semiconductor disposed in the channel regions of the PFET and NFET (see col. 3, lines 
13-43. Noted that silicon germanium or silicon (40) has a lattice-mismatched). 

Regarding to claim 2, the channel regions of the PFET and the NFET are disposed 
in a single crystal region of the first semiconductor (40) and the lattice-mismatched 
semiconductor includes a layer of a second semiconductor (42) disposed over the single- 
crystal region of the first semiconductor (see figure 3a-3b, col. 3, lines 63+). 

Regarding to claim 3, the single crystal region of the first semiconductor has a 
main surface defined by a level of a gate dielectric of a gate stack of the PFET (56/54/58, 
see figure 3 c) and the layer of the second semiconductor has a top surface disposed 
beneath and main surface (40, see figure 3a-3f). 
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Regarding to claim 4, single-crystal layer of the first semiconductor (42) disposed 
over of the second semiconductor (40, see figure 10). 

Regarding to claim 5, the first semiconductor consists essentially of a 
semiconductor selected from the group consisting of silicon, silicon germanium and 
silicon carbide (see figure 3a-3b, col. 3, lines 63+) and the second semiconductor consists 
essentially of another semiconductor different from the first semiconductor, the another 
semiconductor selected from the group consisting of silicon, silicon germanium and 
silicon carbide (see figure 3a~3b, col. 3, lines 63+). 

Regarding to claim 6, the first semiconductor consists essentially of silicon and 
the second semiconductor consists essentially of silicon germanium (see figure 3a-3b, 
col. 3, lines 63+). 

Regarding to claim 8, the first strain is a compressive strain (see col. 7, lines 20- 

24). 

Regarding to claim 9, the second semiconductor consists essentially of silicon 
germanium having a germanium content of at least one percent (see col. 4, lines 1-5). 

Regarding to claim 10, each of the PFET and the NFET further comprise a layer 
of silicide contacting gate conductors, source regions and drain regions of the PFET and 
NFET (see figure 3i-3h, col. 5, lines 30-42). 

Regarding to claim 1 1, the silicide consists essentially of a silicide of cobalt (col. 
5, lines 30-42). 

♦ 

Claims 1-7, 9, 12 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Bhattacharyya (U.S. Publication No. 2004/0065927). 
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Referring to figures 10-12, Bhattacharyya teaches an integrated circuit having 
complementary metal oxide semiconductor (CMOS) transistors including a p-type field 
effect transistor (PFET) (see paragraph# 75) and an n-type field effect transistor (NFET) 
(see paragraph# 75) wherein a first strain is applied to the channel region of the PFET but 
not the NFET via a semiconductor layer disposed in source and drain regions of the 
PFET (74) and not the NFET (see abstract and paragraph# 75), the semiconductor layer 
being lattice-mismatched to a single-crystal semiconductor disposed in the channel 
regions of the PFET and NFET (see abstract and paragraph# 76. Noted that silicon 
germanium or silicon (40) has a lattice-mismatched). 

Regarding to claim 2, the channel regions of the PFET and the NFET are disposed 
in a single crystal region of the first semiconductor (74) and the lattice-mismatched 
semiconductor includes a layer of a second semiconductor (40) disposed over the single- 
crystal region of the first semiconductor (see figure 10 and paragraph# 76). 

Regarding to claim 3, the single crystal region of the first semiconductor has a 
main surface defined by a level of a gate dielectric of a gate stack of the PFET (70, see 
figure 10) and the layer of the second semiconductor has a top surface disposed beneath 
and main surface (74, see figure 10). 

Regarding to claim 4, single-crystal layer of the first semiconductor (40) disposed 
over of the second semiconductor (74, see figure 10). 

Regarding to claim 5, the first semiconductor consists essentially of a 
semiconductor selected from the group consisting of silicon, silicon germanium and 
silicon carbide (see paragraph# 76) and the second semiconductor consists essentially of 
another semiconductor different from the first semiconductor, the another semiconductor 
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selected from the group consisting of silicon, silicon germanium and silicon carbide (see 
paragraph# 76. noted if the first semiconductor is silicon, the second semiconductor 
silicon germanium). 

Regarding to claim 6, the first semiconductor consists essentially of silicon and 
the second semiconductor consists essentially of silicon germanium (see paragraph # 76). 

Regarding claim 7, the first semiconductor consists essentially of silicon 
germanium according to a first formula Si x iGe y i, where xl and y 1 are percentages, xl + 
yl = 100%, yl being at least one percent and the second semiconductor consists 
essentially of silicon germanium according to a second formula Si x2 Gey2, where x2 and 
y2 are percentages x2 + y2 = 100%, y2 being at least one percent, wherein xl is not equal 
to x2 and yl is not equal to y2 (see paragraph# 80-81, 90-93, wherein the semiconductor 
is SiGe where Ge is about 10-60%, it means that Si is about 40-90% since silicon and 
germanium are the only 2 elements that mention in forming the semiconductor layer). 

Regarding to claim 9, the second semiconductor consists essentially of silicon 
germanium having a germanium content of at least one percent (see paragraph# 80-81). 

Regarding to claim 1 2, an integrated circuit having complementary metal oxide 
semiconductor (CMOS) transistors including a p-type field effect transistor (PFET) (see 
paragraph# 75) and an n-type field effect transistor (NFET) (see paragraph# 75) wherein 
a first strain is applied to the channel region of the PFET but not the NFET via a 
semiconductor layer disposed in source and drain regions of the PFET (74) and not the 
NFET (see abstract and paragraph# 75), the semiconductor layer being lattice- 
mismatched to a single-crystal semiconductor disposed in the channel regions of the 
PFET and NFET (see abstract and paragraph# 76. Noted that silicon germanium or 
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silicon (40) has a lattice-mismatched) consisting essentially of silicon germanium 
disposed in source and drain regions of the PFET and not of the NFET (see paragraph# 
76), the silicon germanium having proportions according to the formula Si x Ge y where x 
and y are percentages each being at least one percent, x plus y equaling 100 percent (see 
paragraph# 80-81, 90-93, wherein the semiconductor is SiGe where Ge is about 10-60%, 
it means that Si is about 40-90% since silicon and germanium are the only 2 elements 
that mention in forming the semiconductor layer). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 8, 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bhattacharyya (U.S. Publication No. 2004/0065927) as applied to claims 1-7, 9, 12 above 
in view of Xiang (U.S. Patent No. 6,703,648). 

Bhattacharyya teaches all of the limitation as described in the claimed invention 
above. However, the reference does not teach the compressive strain, the cobalt silicide 
contacting gate conductors, source region and drain regions of the PFET and NFET. 

Referring to figures 3a-3i, Xiang et al. teaches: 

Regarding to claim 8, the first strain is a compressive strain (see col. 7, lines 20- 



24). 
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Regarding to claim 10, each of the PFET and the NFET further comprise a layer 
of silicide contacting gate conductors, source regions and drain regions of the PFET and 
NFET (see figure 3i-3h, col. 5, lines 30-42). 

Regarding to claim 1 1, the silicide consists essentially of a silicide of cobalt (col. 
5, lines 30-42). 

Therefore it would have been obvious to a person of ordinary skill in the requisite 
art at the time of the invention was made would form a compressive strain in the 
semiconductor layer, the cobalt silicide contacting gate conductors, source region and 
drain regions of the PFET and NFET in process of Bhattacharyya as taught by Xiang et 
al. because the process would improve hole mobility. 

It would have been obvious to a person of ordinary skill in the requisite art at the 
time of the invention was made to optimize the concentration of silicon and germanium 
within the semiconductor, since it has been held that where the general conditions of a 
claim are disclosed in the prior art (i.e. -silicon/germanium material), discovering the 
optimum or workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 
233 (CCPA 1955). 

The specification contains no disclosure of either the critical nature of the claimed 
arrangement (i.e.- wherein silicon germanium is equal to 100%) or any unexpected 
results arising therefrom. Where patentability is said to be based upon particular chosen 
"limitations or upon another variable recited in a claim, the applicant must show that the 
chosen limitations are critical. In re Woodruff, 919 F.2d 1575, 1578 (FED. Cir. 1990). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Nguyen whose telephone number is (571) 272- 
1695, or by Email via address Thanh.Nguyen@uspto.gov. The examiner can normally be 
reached on Monday-Thursday from 6:00AM to 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached on (571) 272-1702. The fax phone 
number for this Group is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group receptionist whose telephone number is (703) 
308-0956 (See MPEP 203.08). 




Thanh Nguyen 
Patent Examiner 
Patent Examining Group 2800 



TTN 



